Under the ascertainment corrected likelihood model, the primary and secondary traits are jointly modeled, i.e. ( ) 1 2
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As the samples are ascertained based upon the primary trait, the sampling probability satisfies
In order to perform unbiased inferences for the secondary traits, it is essential to correctly estimate the conditional mean value for the primary trait ( ) copies of variant alleles. The results of our simulation suggest that the maximum likelihood estimation procedure under this collapsing scheme is numerically stable and the score statistics have controlled type-I errors in all scenarios. We also evaluated STAR using a few other choices of the variant count thresholds, and the results remain similar (data not shown).
